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O SoIiT PLCULIARITIZS OF VARIABLT GLOLAGHZTIC
FIZLD IN THZ RDGION OF SOUTH-POIMR OBSERVATORY
MIRNY

Vhen the first magnetograms were o%tained at the South-
Polc observatory liirny attontion was drawnm to an umasually
great variadbility of the vertical componcnt and almost sys-
tematic cxcess of K-variatioms of this component over K-vae
riations of both horizontal components,

Such phenomena were not obscrved at anyone. of the pcrma-~
nently opcrating stations of the Soviet Arctic sector as
well as at tomporary magnctic stations on drift icc of the
Gentral Arctic basin.

The magnetic pavilion in lHirny is sct up at a distenco’
of 50 metres from the cdge of the ice barrier om the out -
crops of crystal rocks and therc was danger of induction
influcnco of thesc rocks.

In this conncuction in scveral points ncar thc magnectie
pavilion, and at a distancoe of I3 km from it farther inland
and at sca on the shorc-ice observations were conducted with
the help of a field variation station, :

These additional rccords permit to cstablish tho pre=
sence of an cxceptionally great K-variations' horizontal
gradient of the vertical component, the dcclinatiom ncar the
magnctic pavilion and an esscatial dcercasc of the variabi-
11ty of the vertical cowmponcnt in points, that arc situated
inland as well as farther to the sca Trom the megnctic pavi-
lion, due to thc attecmuation of small fluctuations with a
small pcriod, the complete goncral similarity between the
variations rccorded at all tcmporary points of registration
and the variatioms rccorded at tho magnetic pavilion bcing
prescrved, . ;

It was established that magnetic anomalies causcd by
the outcrops of rocks in the region of ilirny do not cxcccd
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1000 gammas on H and Z.

The magnctic suscegtibility of these rocks appearcd
to be equal to 2500.I0 ° cgs.

Simple estimates show that the peculiarities of the
variable magnetic ficld in the region of the South-Pole ob-
servatory Mirny can not be accounted for by induction influ-
ence. Another explanation should be sought for which would

'be in some way connected with the striking similarity bet-

ween the irregular part of variations on the vertical com-
ponent and the variations of telluric currents which was
also noticed in Miray. This similarity is violated only dur-
ing some day time hours of the maximum magnetic-ionospheric
disturbances in this region.

Since some rcgularity began to show in the change of
K-variations' amplitudes only for the vertical component
and the declination while no peculiarities were observed on
the horizontal component a detailed study of the character
of the change of K~variations' amplitudes depending upon the
location of an observation point was made in the direction
of the first magnetic vertical from the magnetic pavilion
with the help of field variation stations and by means of »
visual observations during the disturbances on BMZ and
QHM (on QHM variations of the declination were observed ).
The following regularities were established in the process
of this study.. ‘

The values of the amplitudes of the irregular part of
geomagnetic variations at a distance of 2.5 km from the shore
on the continent and of 10 km from the shore at sca are close
to each other., They were accepted as normal,

The nearer to the shoxe from the continent the greater
are Krvariations'amplitudegaWhich incroase gradually and

‘on the very shore achieve the greatest value excecding the

noxrmal by 30%. Then the farther away from the shore into
the sca the smaller arc these values which decrcase sharply
and become normal at a distamce of 300 m from the shore.
The points still farther away from the shore into the sca
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are characterized by values smaller than normal, At a dis-~
tance of I km from the shore the second extreme point is
obscrved where the value of K~variations' ampliducs on the
vertical component is smaller than normal by I5%, And still
farther in the sea the graduasl approach of it to the normal
value is observed.

The changing of the amplitude value of the K-varia -
tions of declination for the samc cross—section has only
one extreme point at a distance of 300 m off the shore. In
this point thc amplitudes of the variations of declination
excced the normal value by 30%, They sharply increasc away
from the shore and then still farther into the sea they
slowly dccrecase approaching the normal value.

Such sharp and regular changes were not observed for
the amplitudes of K-variatioms on the horizontal component
for this cross-scction.

It should be .mcantioned that in the region of lMirny the
declination ecquals~ 78.°5 and the first magnetic vertical
approximately coincides withthe normal to the shore line in
this region,

To construct the curwves ( described above ) of the dcpen-
dence of the values of K-variations' amplitudes upon the lo-
cation of the obscrvation point we measurcd mainly the ampli-
tudcs of elementary disturbances ( Clear clementary distur-
bancss in liirny on z and D have diffcrent signs ). Due
to this fact we werc cnabled to use the curves of ‘the change
of K=-variations' amplitudec values for harmonic analysis of
the obscrvations on the crosse=scction indicated above divid-
ing the variable field into e¢xtorior and interior parts and
coailccting Dbeforchand these curves with the clementary mode-
rate disturbonces (o 2 = . = I60 ‘ .« b D = 90“ ), ro-
corded in thc magnetic pavilion of South-Polar obscrvatory liirny.

The analysis showed that in the rcgion of Mirny the dn-
terior part of the disturbance fiicld is avdHroximately twice
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s much as the extcerior onc.

The causce of such unusual relation betwecn theso parts
is unlikely to be anything that can be discovered at a con-
sidecrable depth in the Earth, Undoubtodly, the shorc efilcct
on gcomzagnetic variations that is found in lMirny is condi-
tioncd by the clectric current induccd in the ocean and cha-
racterized by an anomalously great density in the shorc rc-
gion,

Direct proof. of this was obtcined through the registra-
tion.of clectric currents in the sca. The value of the varis-
tions' vector of the gradicnt of the potential of currcnts in
the sea, at a distancc of IO km oif the shore, appecarcd to bec
almost an order less than in the iumediate vicinity of tho
shore in the rcgion of thc South-Pole obscrvatory Liiray.

It should be expected that the shorce cffeet on gcomag=-
notic variations to this or that extent must be obscrvead
cverywhere on the ocean-land boundary. Depending upon the
prcdominant direction of currents induced in the sca the
greatest coffects on geomagnetic varictions may be obscrved
cither in the regions of capes cxtended into the sca or in
the rcgions of straits and bays cutting decp inland,

Taking into account that thc data of magnetic obser-
vatories arc widely uscd for quantitative cstimates of many
goophysical proccsses and coastants it should be recommend-
cd to all coast mognetic obscrvatorics ( cspeciamlly to
polar and cquatorial obscrvatories where ‘the inducing iono-
sphere currcnt systcoms arce particularly intensive } to
conduct in ncar future a detailed study of the character
of gecomagnetic voriations and carth currcnts for the obta-
ining of quantitative cstimates of the shorc cffecct in the
rcgion of cach magnctic obscrvatorxy,
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